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A B S T R A C T
The aim of present study was to evaluate the symmetry of masticatory muscles' activ-
ity at various clenching levels in the intercuspal position in patients with functional dis-
orders and in healthy subjects. The purpose was also to determine the effect of full-arch
maxillary stabilization splint on the asymmetry of masticatory muscle activity in pa-
tients with temporomandibular dysfunction. In this study 6 TMD patients and 12 healthy
subjects were investigated. Surface EMG recordings were obtained from left and right
anterior temporal, left and right masseter and from the sub-mandibular group in the re-
gion of the anterior belly of the digastric muscle on the left and right side during clench-
ing with the maximum 100% voluntary contraction (MVC) as well as during clenching
at 50% and 25% of the maximum activity in the position of maximal intercuspation of
teeth. In order to quantify asymmetrical masticatory muscle activity, the asymmetry in-
dex (AI) was calculated for each subject and for each muscle from the average anterior
temporal, masseter and digastric potentials recorded during each test (100% MVC, 50%
MVC and 25% MVC). In the group of patients EMG recordings were repeated during
and after the splint therapy. The asymmetries of masticatory muscle activity was pres-
ent in both groups, but in the group of TMD patients the asymmetry indices for anterior
temporal muscle at 100% MVC (p=0.049) and 50% MVC (p=0.031) were significantly
higher. Results have shown that the use of splint suppressed the asymmetry of all mus-
cles, as during the splint therapy the asymmetry indices were lowered. After the therapy,
the level of temporal muscle symmetry during submaximal clenching in the intercuspal
position increased significantly (p=0.046). This investigation points out that electromyo-
graphy may be a valuable method of documenting that asymmetric activity of masti-
catory muscles improves after occlusal splint therapy in patients with TMD.
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Introduction
Temporomandibular dysfunction (TMD)
represents disorders affecting temporo-
mandibular joints and masticatory mus-
cles. Epidemiological studies suggest that
a large number of the population (60–
70%) have clinically detectable dysfunc-
tion but without any significant symp-
tom1. Increased or dysfunctional muscu-
lar activities, induced by emotional stress,
TMJ disease or occlusal disturbances, have
been considered to cause TMD2.
Occlusal appliances, commonly refer-
red to as interocclusal splints, are rou-
tinely used in the management of tempo-
romandibular disorders by temporarily
improving the functional relationship of
the masticatory system3,4. There are many
different types of orthopedic appliances,
but the type commonly used for the man-
agement of TMD is the stabilization ap-
pliance, which provides joint stabiliza-
tion, relaxation of the elevator muscles as
well as redistribution of occlusal forces5–8.
The stabilization appliance is generally
used in treating muscle hyperactivity, but
it is also helpful for patients with retro-
discitis secondary to trauma, as well as
for patients with local muscle soreness5,9.
The precise mechanism of the action of
occlusal appliances is inconclusive. Nev-
ertheless, there are several explanations
that confirm the occlusal splint's ability
to reduce TMD symptoms: a change to-
ward a more stable occlusal condition, al-
teration of the condylar position to a more
musculoskeletally stable position, increa-
sing in the vertical dimension as well as
increased peripheral input to CNS5.
Many studies have attempted an ob-
jective assessment of occlusal appliance
effects using electromyographic (EMG)
measurements of masticatory muscle acti-
vity10–15.
Occlusal interferences and a nonuni-
form distribution of tooth contacts along
the dental arch tend to disturb the mus-
cle symmetry in the masticatory sys-
tem16. While many studies have indicated
that the introduction of occlusal interfer-
ences lead to changes in the asymmetry
of masticatory muscle activity17, only few
have attempted to demonstrate that re-
moval of these interferences by using sta-
bilization splint12, or through equilibra-
tion of occlusion18, leads to predictable
changes in this activity.
As the properly adjusted stabilization
splint temporarily eliminates occlusal in-
terferences and restores uniform tooth
contacts, it is expected to improve muscle
symmetry. Considering that, in this in-
vestigation we tried to show whether pro-
perly adjusted stabilization splint could
actually improve muscle symmetry.
Therefore, the aim of the present stu-
dy was to evaluate the symmetry of mas-
ticatory muscles' activity at various clen-
ching levels in the intercuspal position in
patients with functional disorders and
compare it with healthy subjects. The
purpose of this investigation was also to
determine the effects of a maxillary full
-arch stabilization splint on the asym-
metric activity of masticatory muscles in




Eighteen subjects, age ranged 20–27
years, participated in this study. The
symptomatic group (S) consisted of 6 sub-
jects (mean age 23.9  1.8 years). They
were chosen among the patients referred
to the Dental Clinic because of the TMD
problems. All of them had two or more
TMD signs/symptoms identified by two
experienced dentists according to the pro-
posed criteria19. Patients were clinically
examined according following study pro-
tocol: pain in the jaw, facial, neck and
back muscles, palpable TMJ pain, audi-
362
I. @. Alajbeg et al.: Effect of Stabilization Splint, Coll. Antropol. 27 (2003) 1: 361–371
ble TMJ sounds, and presence of the man-
dibular deviations during opening and
closing. Tenderness to palpation was con-
sidered positive when it elicited a blink
reflex or if the subject stated that it pro-
duced pain. Occlusal analysis was focu-
sed on the number of teeth, dental wear,
and the occlusal relation. Subjective and
objective symptoms in TMD patients are
shown in Table 1.
The asymptomatic, control group (C)
consisted of 12 healthy subjects (mean
age 22.4  1.37 years). To be included in
this group, a subject had to be free of
signs and symptoms of myoarthropaties
of the masticatory system. Spontaneous
maximum opening had to be at least 40
mm and laterotrusive movements at least
7 mm. All subjects had a full complement
of natural teeth, at least up to second mo-
lars, they had to be free of periodontal
diseases and none of them was being
treated orthodontically at the time of ex-
amination.
Each subject gave hers/his written in-
formed consent for participating in this
investigation.
Treatment
The full-arch maxillary stabilization
splint was made for each TMD patient, to
be worn during rest and while sleeping20.
The fabrication of maxillary occlusal ap-
pliance involved several steps. After tak-
ing alginate impressions of the maxillary
and mandibulary arches, the casts were
fabricated. With a pressure or vacuum
adapter, a 2 mm thick sheet of hard, clear
resin material was adapted to the cast of
maxilla. After the cutting the outline of
the appliance with a separating disk, the
appliance was evaluated intraorally. The
next step involved taking the centric rela-
tion interocclusal record, which is used to
replicate, on the articulator, the relation-
ship between maxillary and mandibular
arches that exist when the condyles are
in their most anterosuperior position in
the glenoid fossae. Centric relation record
was made in patients' mouth of a hard
pink baseplate wax, which was softened
and placed on the maxillary teeth and the
mandible was then manipulated in the
position of centric relation. The aluwax
was added onto the inferior surface of the
pink wax arch form to insure contacts of
the mandibulary teeth with the record.
The casts were then mounted on an arti-
culator, appliance was adapted again to
the cast of maxilla and the self-curing
acrylic is added in order to make slight
impressions of the antagonizing bearing
cusps in the splint, as well as the anterior
teeth incisal edge contacts. The vertical
dimension of the occlusion was increased
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TABLE 1




1 2 3 4 5 6
Pain in the jaw +
Pain in facial muscles + + +
Pain in neck muscles +
Pain in back muscles +
TMJ pain + +
TMJ sounds + + + +
Mandibular deviation + + + + +
Limited mouth opening +
Clenching + + + +
by approximately 2 mm when measuring
the central incisal distance. On latero-
trusion, the mandibular canine was guid-
ing, preventing mediotrusive contacts.
Protrusion was directed through contacts
of mandibular incisors.
EMG recording and procedure
EMG registrations were taken on the
8 channel PC-based EMGA-1 apparatus
for simultaneous recording of myoelec-
trical activity, (6 differential EMG chan-
nels, input impedance 100 M, CMRR
(common mode rejection ratio) >95 dB at
50 Hz, bandwidth 2 Hz–1 kHz, program-
mable input sensitivity from 100 Vpp to
20 mVpp, an 8 bit resolution A/D conver-
sion, 2 kHz sampling rate), specially de-
signed and developed for the purpose of
kineziological examinations of stomato-
gnathic system's function21–23. (Figure 1)
Surface EMG recordings were obtained
from left and right anterior temporal,
masseter and digastric muscles. The disc
electrodes (Ag/AgCl, diameter 10 mm)
were placed 2 cm apart in the main direc-
tion of the muscle fibbers and as far as
possible in the same position with respect
to the muscles in all subjects. The conduc-
tivity of the electrode-skin interface was
increased using conductive gel after thor-
ough cleaning of the skin with alcohol.
The common ground electrode was clip-
ped to the left wrist. All EMGs were re-
corded with the patient seated on a chair
with the head unsupported and in as si-
lent and tranquil atmosphere as possible.
Experimental procedure
The investigation was made according
to the study protocol. First the continu-
ous biting with the maximum voluntary
contraction (MVC) in the position of max-
imal intercuspation of teeth was evalu-
ated. The subjects clenched maximally
for 3 seconds and repeated the clench 5
times with 15-second intervals of rest. On
the five clenching tasks, the highest total
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Fig. 1. An example of the EMG records from right and left anterior temporal (top), right and left
masseter (middle) and right and left digastric muscle (bottom) during clenching in the position of
maximal intercuspation of teeth with 50% of MVC effort.
EMG activity was considered the maxi-
mum clenching EMG activity for each pa-
tient at each visit. EMG recordings were
also made at 25% and 50% levels of MVC
effort, when the subject was asked first to
bite as hard as possible to determine
his/her MVC ability, than to maintain the
50% and 25% MVC level for 3 seconds un-
der visual feedback. For that purpose, the
recording system was connected to the
clenching level indicator, which was used
for visual feedback information about the
clenching level. The mentioned indicator
is an additional unit, which rectifies and
smoothes the amplified myoelectric sig-
nal obtained from one of the amplifiers of
EMGA-1 apparatus and visualizes the
average myoelectrical activity (voltage)
through switching of a correspondent
number of light emitting diodes (LED) on.
In the symptomatic group, the pa-
tients were first examined before the be-
ginning of the splint therapy (S). One
month after the insertion of the splints
EMG, recordings were made in a similar
manner to that already described above
(S1). The last recordings were made at
the end of the therapy, e.g. after three to
four months (S2).
The right-left activity of the muscles
investigated at a given level was calcu-
lated from the RMS values at that level:











where t1 and t2 represent positions of cur-
sor, and u(t) temporary value of muscular
activity tension.
In order to quantify asymmetrical
masticatory muscle activity, the asymme-
try index (AI), introduced by Naeije et
al.24 was calculated for each subject and
for each muscle from the average anterior
temporal, masseter and digastric poten-
tials recorded during each test (100%












The asymmetry index has a range from
–100% to +100%, where a negative num-
ber indicates a left side muscle domi-
nance, and a positive number a right side
one. In this study only the absolute value
of the asymmetry index was used because
it was investigated whether the use of a
stabilization splint improved muscle sym-
metry regardless of whether the left or
right side was originally dominated.
Statistics
A Mann-Whitney test was applied for
comparison of the EMG parameters be-
tween the group of patients and healthy
control. The Friedman ANOVA was used
to determine differences in muscle activ-
ity at different levels of contraction, while
the Wilcoxon matched pair test for de-
pendent samples was used to determine
possible differences between asymmetry
of masticatory muscles' activity in the
group of patients with TMD before and
after the splint therapy. Probability level
at p<0.05 was considered as statistically
significant.
Results
Comparison of patients and controls
The mean values (as well as median
and range) of the absolute asymmetry in-
dices for anterior temporal, masseter and
digastric muscle at different clenching le-
vels were calculated. In the healthy con-
trol group, the results of Friedman ANOVA
(Table 2) showed significant differences
in muscle activity during clenching at
100% MVC (p=0.013, 	2=8.667, df=2) and
50% MVC (p=0.016, 	2=8.213, df=2).
The results of Mann-Whitney test for
independent samples, used for the com-
parison of the EMG parameters between
the group of patients and healthy control,
showed that in the symptomatic group
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the asymmetry of temporal muscle was
greater than in the healthy control group
(100% MVC U=15,000, N1=12, N2=6, p=
0.049; 50% MVC U=13,000, N1=12, N2=6,
p=0.031) (Table 3). The mean masseter
muscle asymmetry was at all levels of
contraction higher in the symptomatic
group, but without any statistical signifi-
cance (p>0.05). The digastric muscle asy-
mmetry, however, tended to be higher in
the healthy control group, especially at
lower contraction levels.
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TABLE 2
DIFFERENCES IN MUSCLE ACTIVITY AT VARIOUS LEVELS OF CONTRACTION IN PATIENTS
WITH TMD (S) AND HEALTHY CONTROL GROUP (C): FRIEDMAN ANOVA
Level of
contraction
Control group (C) (N=12) Group with TMD (S) (N=6)
Muscle Meanrank df 	












M(25) 1.96 2 0.977 0.614 2.50 2 3.000 0.223
D(25) 2.21 1.50
T = anterior temporal muscle asymmetry index; M = masseter muscle asymmetry index; D =
digastric muscle asymmetry index; 100, 50, 25% = various levels of contraction in the intercuspal
position at which variable were measured
TABLE 3
COMPARISON OF MASTICATORY MUSCLES' ASYMMETRY BETWEEN THE TMD PATIENTS
AND HEALTHY CONTROL GROUP
Asymmetry indices (AI)
Symptomatic group (S) (N=6) Control group (C) (N=12)
Mean Range Median Mean Range Median pa
T100 0.0961 0.1896 0.094 0.036 0.08488 0.029 0.049
T50 0.1720 0.3460 0.1956 0.057 0.1525 0.048 0.031
T25 0.0945 0.1028 0.1054 0.1372 0.400 0.1292 0.399
M100 0.1756 0.5219 0.083 0.1057 0.2087 0.1048 0.925
M50 0.2544 0.4684 0.2479 0.1552 0.4657 0.1320 0.399
M25 0.2563 0.6148 0.2442 0.1637 0.3333 0.1342 0.349
D100 0.1038 0.2575 0.057 0.1003 0.3142 0.1055 0.925
D50 0.0706 0.1429 0.069 0.1397 0.2727 0.1180 0.120
D25 0.0775 0.2000 0.058 0.1646 0.2727 0.2000 0.064
a Mann-Whitney test for independent samples
The mean values of the asymmetry indices of anterior temporal (T), masseter (M) and digastric
(D) muscle during clenching with the maximum 100% voluntary contraction (MVC) as well as
during clenching at 50% and 25% of the maximum activity in the position of maximal intercus-
pation of teeth in group with TMD (S) and in healthy control (C).
Influence of occlusal splint on
myoelectrical activity
The results of the EMG investigation
for the six patients recorded before (S)
and during (S1) the splint therapy sho-
wed improvement in muscle symmetry as
a result of the stabilization splint, as the
values of asymmetry indices during the
therapy (S1) were lower. This finding was
presented for the masseter muscle at all
levels of contraction, for anterior tempo-
ral muscle during clenching at 100% MVC
and 50% MVC, and for digastric muscle
only during clenching with maximal vol-
untary contraction. The Wilcoxon match-
ed pair test for dependent samples (Table
4) demonstrated that the insertion of
splint resulted in a small, but not signifi-
cant decrease in the mean asymmetry in-
dex values of anterior temporal and masse-
ter muscle (p>0.05). The digastric muscle
showed to be unresponsive to a splint
treatment at lower contraction levels.
The diagram (Figure 2) of the mean
values of the absolute asymmetry indices
for the six subjects recorded before (S)
and after (S2) the splint therapy showed
that the subjects recorded after the splint
therapy (S2) showed lower values of AI
than the subjects recorded before the
therapy (S), except for digastric muscle at
25% MVC. The AI of the anterior tempo-
ral muscle at 100% MVC was not affec-
ted, but the AI of the anterior temporal
muscle at 50% MVC was decreased sig-
nificantly (z= –1.992, p=0.046). Despite
the lack of significant changes in the
mean muscle asymmetry, at 100% MVC
the masseter muscle activity showed an
improvement in symmetry as a result of
splint treatment (p=0.075).
Discussion
Some previous researches25–27 were
made to evaluate the asymmetric activity
of masticatory muscles and compare the
quantitative contribution of the EMG ac-
tivities of muscles to the clenching effort.
The most outstanding findings were that
the asymmetry in muscle activity depends
upon the clenching level and that at each
level of contraction masseter muscle asy-
mmetry was more significant than ante-
rior temporal's24.
The present study confirmed that the
masseter muscle asymmetry was at each
level of contraction higher than in ante-
rior temporal one, both in patients with
TMD and in healthy controls. Although
the asymmetry of masticatory muscle ac-
tivity was present in both examined
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TABLE 4
INFLUENCE OF OCCLUSAL STABILIZATION SPLINT ON MASTICATORY MUSCLE ASYMMETRY



















Wearing of splinta S–S1c 0.753 0.345 0.463 0.345 0.173 0.753 0.60 0.40 1.0
Removal of splintb S–S2d 0.917 0.046* 0.753 0.075 0.463 0.753 0.463 0.345 0.345
a EMG recordings after wearing the splint for one month while subjects were clenching on the
occlusal splint
b EMG recordings at the end of the therapy e.g. after three to four months
c Wilcoxon matched pair test for dependent samples was used to determine possible differences in
asymmetry indices before (S) and during (S1) the occlusal splint therapy
d Wilcoxon matched pair test was used to determine possible differences in muscle asymmetry
before (S) and after (S2) the splint therapy
groups, in the group of TMD patients the
asymmetry indices for anterior temporal
muscle were significantly higher. Despite
the lack of significance in the mean mas-
seter muscle asymmetry, it was at all lev-
els of contraction higher in the symptom-
atic group.
Lobbezzo28 have investigated the ef-
fects of an occlusal splint and the mode of
visual feedback on the activity balance
between jaw elevator muscles and have
reported that the use of splint caused a
redistribution of muscle activities, in par-
ticular by reduction of the activity of the
anterior temporal muscle. Holmgren et
al.29 found that the occlusal splint did not
change the level of symmetry in patients
with craniomandibular disorders.
In the present study, although the
asymmetry indices recorded during the
splint therapy (S1) were not as signifi-
cantly pronounced as compared with
those recorded before the beginning of the
therapy (S), the degrees of the asymme-
try generally tended to be lower during
the therapy for all recorded muscles at
100% MVC. At lower levels of contraction
(50% MVC and 25% MVC) asymmetri-
cally indices for digastric muscle were
higher during the splint therapy. The re-
sult of this study indicated that a prop-
erly adapted stabilization splint could im-
prove the symmetry in elevator muscle
activity, but it also suggests the need for
further adjustments of the splint in order
to temporarily eliminate occlusal inter-
ferences and provide muscular balance.
In the group of patients with TMD the
asymmetry in the masseter muscle was
higher than in the anterior temporal
muscle at all levels of contraction, as has
already been shown by other studies24,25.
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T(100) T(50) T(25) M(100) M(50) M(25) D(100) D(50) D(25)
*
Fig. 2. The comparison of asymmetry indices of masticatory muscles in patients
with temporomandibular dysfunction before and after splint therapy.
Muscle asymmetry index (mean value and standard error of mean) during clenching with the
maximum 100% voluntary contraction and at clenching levels of 50% and 25% of maximum
clenching effort in group before (S) and after (S2) the splint therapy.
T = anterior temporal muscle asymmetry index; M = masseter muscle asymmetry index; D =
digastric muscle asymmetry index; 100, 50, 25% = various levels of contraction in the intercuspal
position at which variable were measured
* p<0.05 (Wilcoxon matched pair test)
Our results, however, showed that the in-
sertion of stabilization splint increased
the level of muscular symmetry and cau-
sed the equalizing of the elevators’ asym-
metry indices. The proposed role of the
splint was in its effect of changing toward
more stable and optimal conditions, which
generally decrease muscle activity and
eliminate symptoms.
After the therapy, the asymmetrical
muscle activity was influenced significan-
tly by the application of an occlusal stabi-
lization splint. The level of temporal mus-
cle symmetry during clenching at 50%
MVC in the intercuspal position increa-
sed significantly. Despite the lack of sig-
nificance, the asymmetry indices of the
masseter muscles were also decreased at
all levels of contraction.
Humsi et al.9 showed that in the pa-
tients with mainly myogenous origin of
pain, splints that required no adjustment
during the treatment caused an immedi-
ate improvement in masseter muscle sym-
metry. They have considered that, during
submaximal clenching, masseter muscle
activity was sensitive to occlusal stability.
In the present study, the elevator mus-
cles' AI reduction during as well as after
the stabilization splint therapy was found.
The significant decrease, however, was
find only for temporal muscle asymmetry
at 50% MVC (p<0.05). This result is in
agreement with the findings by Visser et
al.26, who found a decrease in temporal
muscle activity as a response to the splint
treatment. In their study, concomitantly
with reduction of temporal muscle activ-
ity, significant reduction of static pain
was found, so they suggested that tempo-
ral muscle plays an important role in the
perception of static pain in the mastica-
tory system.
The use of interocclusal appliance is
commonly accepted treatment mode for
patients with signs and symptoms of
TMD. However, it remains unclear how
these appliances work and why they may
be effective in some patients while not in
others. Further studies would be needed
in order to evaluate whether specific cri-
teria of TMD related diagnoses might
predict differences in specific treatment
related outcome measures30. Using ran-
domized clinical trials and well-accepted
quantified outcome measures, further stu-
dies including »non«, »placebo« and »stan-
dard« treatment groups in TMD-specified
subgroups and non-TMD control groups
may be warranted to assess the therapeu-
tic efficacy of interocclusal appliances31,32.
Conclusions
Our results point out that electromyo-
graphy may be a valuable method of doc-
umenting that asymmetric activity of ma-
sticatory muscles improves after occlusal
splint therapy in patients with TMD, as
after the splint therapy the asymmetry
indices were lowered.
R E F E R E N C E S
1. SCHIFFMAN, E. L., J. R. FRICTON, D. HA-
LEY, B. L. SHAPIRO, J. Am. Dent. Assoc., 120 (1990)
295. — 2. LIU, Z. J., K. YAMAGATA, Y. KASAHARA,
G. ITO, J. Oral. Rehabil., 26 (1999) 33. — 3. SULLI-
VAN, T. C., J. Clin. Orthod., 35 (2001) 142. — 4. AL
-SAAD, M., R. AKEEL, Int. J. Prosthodont., 14 (2001)
15. — 5. OKESON, J. P.: Management of temporo-
mandibular disorders and occlusion. (Mosby, St.
Louis, 1998). — 6. BERTRAM, S., A. RUDISCH, G.
BODNER, R. EMSHOFF, J. Oral. Rehabil., 29 (2002)
447. — 7. BERTRAM, S., A. RUDISCH, G. BODNER,
R. EMSHOFF, J. Oral. Rehabil., 28 (2001) 1130. — 8.
CHUNG, S. C., Y. K. KIM, H. S. KIM, Cranio, 18
(2000) 92. — 9. HUMSI, A. N. K., M. NAEIJE, J. A.
HIPPE, T. L. HANSSON, J. Prosthet. Dent., 62
(1989) 339. — 10. Mc CARROL, R. S., M. NAEIJE, Y.
K KIM, T. L. HANSSON, J. Oral. Rehabil., 16 (1989)
163. — 11. McCARROL, R. S., M. NAEIJE, Y. K. KIM,
T. L. HANSSON, J. Oral. Rehabil., 16 (1989) 171. —
12. HOLMGREN, K., A. SHEIKHOLESLAM, C. RII-
369
I. @. Alajbeg et al.: Effect of Stabilization Splint, Coll. Antropol. 27 (2003) 1: 361–371
SE, J. Oral. Rehabil., 12 (1985) 483. — 13. KAWA-
ZOE, Y., H. KOTANI, T. HAMADA, S. YAMADA, J.
Prosthet. Dent., 43 (1980) 578. — 14. LANDULPHO,
A. B., W. A. E SILVA, F. A. E SILVA, M. VITTI, Ele-
ctromyogr. Clin. Neurophysiol., 42 (2002) 187. — 15.
ABEKURA, H., H. KOTANI, H. TOKUYAMA, T. HA-
MADA, J. Oral. Rehabil., 22 (1995) 747. — 16. SHEI-
KHOLESAM, A., C. RIISE, J. Oral. Rehabil., 10
(1983) 207. — 17. BAKKE, M., E. MOLLER, Scan. J.
Dent. Res., 88 (1980) 67. — 18. AKERMAN, S., B.
NORDSTROM, T. L. HANSSON, Phillip. Journal, 3
(1986) 136. — 19. MCNEILL, C.: History and evalua-
tion of temporomandibular disorder concepts: Man-
agement of temporomandibular disorders. (Bethesda,
1996). — 20. ALAJBEG, I.: Elektromiografsko ispiti-
vanje aktivnosti `va~nih mi{i}a u ispitanika s tempo-
romandibularnom disfunkcijom. M.Sc. Thesis. (Sto-
matolo{ki fakultet Sveu~ili{ta u Zagrebu, Zagreb,
2001). — 21. VALENTI], M., A. ^ELEBI], G. PR-
PI], R. MAGJAREVI], M. CIFREK, In: Proceedings.
(16th International Conference on Information Tech-
nology Interfaces, 1994) — 22. CIFREK, M., R. MA-
GJAREVI], M. VALENTI]-PERUZOVI], D. STIPE-
TI], Z. @ULJEVI], In: Proceedings. (4th Internatio-
nal Symposium on Biomedical Engineering, 1991) —
23. ^ELEBI], A., M. VALENTI]-PERUZOVI], Coll.
Antropol., 18 Suppl. (1994) 93. — 24. NAEIJE, E., R.
S. MCCARROL, W. A. WEIJS, J. Oral. Rehabil., 16
(1989) 63. — 25. FERRARIO, V. F., C. SFORZA, A.
MIANI, A. D’ADDONA, E. BARBINI, J. Oral. Reha-
bil., 20 (1993) 271. — 26. VISSER, A., M. NAEIJE, T.
L. HANSSON, J. Oral. Rehabil., 22 (1995) 387. — 27.
VALENTI]-PERUZOVI], M., A. ^ELEBI], M. CI-
FREK, R. MAGJAREVI], J. Dent. Res., 79 Suppl.
(2000) 532. — 28. LOBBEZZO, F., H. W. VAN DER
GLAS, F. C. M. VAN KAMPEN, F. BOSMAN, J. Dent.
Res., 72 (1993) 876. — 29. HOLMGREN, K., A. SHEI-
KHOLESAM, C. RIISE, S. KOPP, J. Oral. Rehabil.,
17 (1990) 447. — 30. KASSIRER, J. P., R. I. KOPEL-
MAN: Learning clinical reasoning. (Williams & Wil-
liams, Baltimore, 1991) — 31. SCHIFFMAN, E. L.:
Orofacial pain and temporomandibular disorders. ad-
vances in pain research and therapy. (J. R. Fricton &
R. Dubner, New York, 1994). — 32. CASSISSI, J. E.,
F. D. MCGLYNN, P. E. MAHAN, Cranio, 5 (1987) 65.
I. @. Alajbeg
Department of Prosthetic Dentistry, School of Dental Medicine, Gunduli}eva 5,
10000 Zagreb, Croatia
UTJECAJ OKLUZALNE STABILIZACIJSKE UDLAGE NA
ASIMETRIJU AKTIVNOSTI @VA^NIH MI[I]A U ISPITANIKA
S TEMPOROMANDIBULARNOM DISFUNKCIJOM
S A @ E T A K
Svrha istra`ivanja bila je procijeniti simetriju mi{i}ne aktivnosti pri razli~itim
stupnjevima kontrakcije u polo`aju maksimalne interkuspidacije u pacijenta s tempo-
romandibularnom disfunkcijom (TMD) i zdravih ispitanika. Tako|er se nastojalo utvr-
diti utjecaj maksilarne stabilizacijske udlage na asimetriju mi{i}ne aktivnosti u ispita-
nika s temporomandibularnom disfunkcijom. U ispitivanju je sudjelovalo 6 ispitanika
s TMD-om i 12 zdravih ispitanika. Povr{inska elektromiografska mjerenja izvr{ena su
na {est mi{i}a (lijevi i desni prednji temporalni mi{i}, lijevi i desni maseter te subman-
dibularna skupina mi{i}a u podru~ju prednjeg trbuha digastrikusa s lijeve i desne
strane). Mioelektri~ki signali registrirani su prilikom maksimalne voljne izometri~ke
kontrakcije (MVC) u polo`aju maksimalne interkuspidacije sa 100% aktivnosti kao i
tijekom maksimalne interkuspidacije s 50% i 25% aktivnosti. U svrhu procjene sime-
trije mi{i}ne aktivnosti pri svim ispitivanim polo`ajima (100%MVC, 50%MVC i 25%MVC)
za svakog je ispitanika izra~unat indeks asimetrije (AI) pojedina~no za mi{i}e tempo-
ralis, maseter i digastrikus. U skupini ispitanika s poreme}ajem elektromiografska su
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mjerenja ponovljena tijekom i nakon terapije udlagom. Rezultati su pokazali da je asi-
metrija mi{i}ne aktivnosti bila prisutna u obje ispitivane skupine, ali su indeksi asime-
trije bili zna~ajno vi{i u skupini ispitanika s TMD-om i to za prednji temporalni mi{i}
tijekom 100%MVC (p=0,049) i 50%MVC (p=0,031). Tijekom trajanja terapije udlagom
uo~ilo se smanjenje asimetrije aktivnosti `va~nih mi{i}a. Nakon terapije udlagom na-
stupilo je zna~ajno pove}anje simetrije aktivnosti prednjeg temporalnog mi{i}a tijekom
maksimalne interkuspidacije s 50% aktivnosti (p=0,046). Elektromiografija se poka-
zala kao vrijedna metoda koja objektivno prikazuje smanjenje asimetrije `va~nih mi-
{i}a u ispitanika s TMD-om nakon terapije stabilizaciskom udlagom.
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